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Outline
Same Dynamics:          Stormwater & Erosion

The Basics - Why a new way is needed

Trends toward Natural Solutions

Examples from around the nation

Projects at Ellington Agricultural Center



The Earth’s Surface: A Sponge, Filter and Savings Account

Precipitation

Water Storage Capacity









USGS

Infiltration has 
broad implications.



USGS

Infiltration allows some 
streams to gain water 

during droughts.

Less infiltration can 
mean less water for 

streams.



Natural Surfaces
Absorb Rain Water

Hardened Surfaces
Repel Water

Smaller Floods

Cleaner Water

Bigger Floods 

Dirtier Water



Trees: Interception and Infiltration



Trees Mean Less Runoff
Some Statistics – Univ. of Wisconsin

Fayetteville, Arkansas found increasing tree 
canopy from 27-40% reduced their storm water 
runoff by 31%

South Miami residential study found that a 21% 
existing tree canopy reduces the storm water 
runoff by 15%

For every 5% of tree cover added to a community, 
storm water is reduced by approximately 2%



Even in 
thin soil 

“retention” 
can triple



Lawn 
Grass





What has not changed?



Stormwater management has not improved.

• Shallow roots, mowed riparian zone

• Traditional street stormwater design

• Traditional gutters and disposal 

In short: Move it downstream





Somerset, Md - 80 acres

Infiltration

New Trend: Decentralized Approach
Quality and Efficiency





“One body of disciplines is 
emerging.”

Modern solutions are integrating 
biology, engineering, soil science, plant 

science, horticulture, landscape 
architecture, city planning and other 

sciences and the arts.



Residential Scale
Bioretention

“Get er done”



Barr 
Engineering





Place bioretention farthest from the water table.



Runoff 
reduced by 

35,000 
gallons of 

water.

90 Percent 
Reduction







NC State Findings
90 percent removal of bacteria

56-86 percent removal of metals (Cu and Zn)

65-68 percent removal of phosphorus (one was 
22 percent – removal depends on basin material)

40-65 percent removal of nitrogen

Water temperature reduced 5-10 degrees



More is Better



Reinforced 
gravel 

pervious 
driveways



Porous 
Concrete



http://www.psat.wa.gov/Publications/LID_studies/images_large/03 Porous driveway PRATUM2.jpg


Rain 
Garden



Public Works Scale
Bioretention

Forget about gravity.
Water flows toward money.



Before Natural Drainage



Seattle Public Works Department





Two years of 
monitoring:  

Infiltrates 
98% of a 2-

year, 24-hour 
storm event 

(1.68-inches) 
peak runoff 

rate and 
volume.





Before As Planned



Early

Mature





















You can create 
ditches that not 

only convey water 
but that also 

absorb water. 





Seattle 
Cascades:

Grade 
Control

AND

Infiltration



1 cfs





25 foot change in elevation





Commercial Scale
Bioretention

Reality Environmentalism











Buckman Terrace courtyard with infiltration garden





Whole Sidewalk 
Area Stores 

Water



The “Cistern 
Steps”

















The Miami Orange Bowl –
“tailgate party” parking

The Pentagon 
now uses 

pervious grass 
paving for 
helicopters.









Our Vision for Ellington:

Use Natural Solutions



Basic GIS map showing Sevenmile Ck watershed, roads, major area lakes

Williamson 
County

Blue = Fully Supporting uses
Yellow and Red = Not Supporting uses
Black = Not Assessed
Source: TDEC’s On-line Water Assessment= Ellington
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1 ac.

1 ac.

0.5 
ac.

1 ac.

Rain 
Garden Direction of runoff

Drainage Area



10,098 Gallons











42,636 Gallons



Wetland

Warm Season Grasses





Creek Banks Need Large, Dense and Wide Forested Buffers



Shade Tolerant 
Native Shrubs



Does what we do the most reflect what we 
really believe?



“. . . I have 
healed this 

water. Never 
again will it 

cause death or 
make the land 
unproductive.” 

“And the water 
has remained 
wholesome to 
this day. . .”
II Kings 2:21
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